Fundamentally new scientific discoveries are by no means readily accepted by fellow scientists. They are, as a group, quite conservative, and intolerant toward radically new ideas. In 1867 Lister suggested antiseptic treatment of wounds. The Lancet stated in 1875 that there was less antiseptic surgery practised than ever. In 1880, the gynecologist Tait called Lister's idea the strangest surgical craze of the 19th century. Buchner's discovery of zymase was questioned for a number of years because other German and English biochemists could not obtain the same results, and it took more than five years before it was realized that the variety of yeast, and especially its physiological condition were very important factors. Mitogenetic radiation, proved by hundreds of onion root experiments and by tens of thousands of yeast experiments (Siebert The wave length has not been measured accurately, but it has been shown that the wave lengths between 2000 and 2700 A aie contained in this radiation. The emanation of short-wave ultr aviolet light from chemical reactions cannot be doubted.
A large number of experiments have been performed successfully to show that monochromatic light in this spectral region obtained from physical sources (arc, spark, glow discharge) has a very decided influence upon the growth rate of yeasts, of bacteria, of onion roots, and other organisms or tissues. The most comprehensive investigation is that by Chariton, Frank and Kannegiesser (1930) on the growth rate of yeast. By varying the intensity as well as the wave length, a definite stimulating region could be established which begins near 2600 A, and whose lower range is limited by the absorption of ultraviolet radiation in air, quartz and water.
Radiations from chemical reactions show the same effects. Increased growth rates have been obtained by the radiations from such simple reactions as acid -alkali (Wolff and Ras, 1932) , or pyrogallic acid + 02, or from alcoholic fermentation or protein digestion (Karpass and Lanschina, 1929 There is nothing at all mystical about ultraviolet rays from organisms, and we can proceed to the second point of the discussion, the inability of some biologists to reproduce the results which have led to the assumption of biological radiation. We are dealing with a new property of living organisms which is by no means well understood. Let us omit the old onion root method which has only historical interest at the present time (Summaly of the earlier work by Gurwitsch, 1929) , and let us consider the growth rate of bacteria, and the rate of bud formation of yeast. These organisms are easy to grow, but when growth rates are to be compared, a fairly definite understanding of the measurement of growth rates, of the lag phase, of differences between old and young cells is necessary for reliable experiments and correct interpretation.
The Russian scientists who first used yeasts and bacteria as detectors for mitogenetic rays were no bacteriologists; this is very evident from their directions for making media, and their description of procedure. Nothing is said about the physiological state of the cell, though they soon observed that the cells did not react during their entire growth period. Baron (1930) It is also frequently overlooked that over-exposure obliterates the growth acceleration; the exposure time is therefore very important, and Wolff and Ras (1933) stated recently that most of the negative results are probably due to over-exposure.
Aside from these definitely established facts, there are many unknown stumbling blocks. For example, it was recently shown bv Ruyssen (1933) that the flame of the Bunsen burner is a strong source of mitogenetic rays; at 3 cm. from the flame, an exposure of fifteen to thirty seconds gives strong mitogenetic effects. If the radiation from a Bunsen burner falls upon the bacteria during transfer, it may stimulate the controls, as well as the culture to be exposed, and there would be no difference in growth rates which would be interpreted as showing no effect.
The growth rate of bacteria is usually determined by plate count or by nephelometric turbidity measurements, and there is little chance for mistakes in these methods. However, when the growth rate of yeast is measured by the percentage of cells showing buds, errors can creep in. WThen a yeast culture is growing at a normal rate, after the lag phase has been overcome, the percentage of buds is constant (Tuthill and Rahn, 1933) . It depends upon the species of yeast, but is independent of the groNwth rate, of temperature, of food, etc. If at this stage, the growth rate were accelerated by irradiation, it could not possibly affect the percentage of buds. Only when old yeast cells, without buds, are transferred to a fresh medium, will there be a gradual increase in buds, and during this stage, an inicrease in the growth rate would show itself by a larger percentage of buds. As a matter of fact, yeast at this stage reacts very promptly towards mitogenetic rays. Here again, good response is obtained only during the lag phase of growth. The lag period of a one day old culture is shorter than that of a six-day-old culture, and the moment of irradiation must be chosen accordingly.
It will be easily seen from these accounts that negative results cannot be very surprising so long as we know so little about this radiation. But several investigators have claimed that their negative results disprove the positive results of others. That is a fallacy. When two investigators obtain different results, it does not prove that one has been right and the other wrong, it proves only that they did not make the same experiment, that somewhere the conditions were different. In order to disprove mitogenetic radiation, it would be necessary to repeat the same experiments with the same results and then show that the mitogenetic effect is not due to radiation, but to some other factor. The mitogenetic effect has been proved to be a fact by many thousand experiments. No new experiments can undo these facts; they can only change their interpretation.
The absence of the mitogenetic effect may be due to any of the known causes, or to some unknown influences. Even in the laboratories which have been working on biological radiations for several years, it occurs occasionally that no effects can be obtained even for weeks in succession. The reason is not known, and aside from patience, the only thing that can be done is a change of the culture of the detector organism.
How the short ultraviolet rays affect the cell to accelerate growth is now known. The intensity is so weak that the energy gain must be negligible. It must be that some process is released which, after release, continues spontaneously. It is suggestive that bacteria and yeasts respond most readily, perhaps exclusively, during the lag phase. There may be some phase in the rejuvenation of the old resting cells into young, actively growing cells which is speeded up by this weak ultra-violet light. Mitogenetic rays are bound to play an important role in growth processes of all organisms, but the solution of the fundamental problems, the explanation of the effect will probably be accomplished in the realm of bacteriology.
